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The relative frequency of types I and II in pneumonia and
their rarity in the mouths of normal individuals indicate that
infection in pneumonia is not endogenous, but is obtained from
an outside source, i.e., it is exogenous. The organism is generally
conveyed from healthy or convalescent carriers by droplet infec-
tion. Resistance is normally high, and only when this has been
reduced by such non-specific causes as fatigue, alcoholism and
under-nourishment does pneumonia tend to develop. Recent
observations indicate that pneumonia is rarely a primary disease
but is preceded by some infection of the upper respiratory
tract, such as the common cold, laryngitis or influenza. These
infections are considered to facilitate the spread of the pneu-
mococcus from the nasopharynx to the lungs. The infectivity
of the pneumococcus for man is relatively low; attendants of
cases rarely develop pneumonia, but they frequently become
carriers of the organism infecting the patient; epidemics are
rare and occur usually in crowded communities of individuals
with a decreased resistance, as may be found among soldiers
in war-time.
An alternative theory of the mode of infection is that members
of the group usually present in the throat change in some way to
types I and II, and so give rise to an endogenous type of infection.
Griffith has found that by injecting a mouse with a live rough
culture of one type (I), together with a killed smooth culture of
another type (II), he could recover a smooth living organism of the
type II. The possibility of infection resulting from such a biologi-
cal change in type, however, appears less probable than the theory
of exogenous infection.
Pathogenesis. After the causative organisms have been
implanted in the throat of a susceptible person by droplet
infection they pass to the lung, but the precise mode of spread
has not been definitely determined. Three routes are probable :
(a) A surface spread along the air-passages, (b) vid the peri-
tracheal and peribronchial lymphatics, and (c) by the blood-
stream. Spread either directly by the air-passages or by the
blood-stream is not indicated by either clinical or experimental
observations which suggest spread by the lymphatics. Various
stages of the disease process have been examined in monkeys
after intratracheal inoculation of virulent pneumococci. The
findings indicate that the pneumococcus penetrates the bronchial
or tracheal muoosa and passes to the root of the lung by lymphatic
spread. Rapid invasion of the lung tissue occurs with oedema of